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the modification comprises a reduction of AT content of the [gene] nucleic acid as it natoatw cFAffERt6Q(yaoQ 
occurs in the parasite by replacing [one or more] at least one AT z containing [codons] codgm in 
the [gene] the naturally occurring nucleic acid with a preferred codon encoding the sarjafe amino 
acid as the replaced codon. 



2. (Amended) [A] An isolated modified [known] nucleic acid p2ff] encoding a 
parasite protein or fragment thereof which is capable of being expressed/in a mammalian cell, 
wherein at least one mRNA instability [motifs] motif present in the C^ene] coding sequence of 
the nucleic acid as it naturally occurs in the parasite is eliminated/by replacing at least a portion 
of the [ said] mRNA instability motif with a preferred codon eroding the same amino acid as the 
[replaced codon] replaced portion of the mRNA instabilitymotif . 



3 . (Amended) The modified nucleic ; 
[or more codons] codon of the [known^ene] n 
preferred [milk protein] mammary tissue- sp^ct 
replaced codon. 



acjtl of claim 1 or claim 2 Z wherein at least one 
rally occurring nucleic acid is replaced by a 
Ion encoding the same amino acid as the 



4. (Amended) [A] Aj/isolated modified [known] nucleic acid [of] encoding a 
parasite protein or fragment thereof which is capable of being expressed in a mammalian cell, 
wherein the overall AT content of the [known gene encoding] nucleic acid as it naturally occurs 
in the parasite is lowered by replacement of at least one AT-containing codon in the naturally 
occurring nucleic acra with a [milk protein] preferred mammary tissue- specific codon encoding 
the same amino acid as the replaced codon , and wherein at least one mRNA instability motif 
present in the/fgene] coding region of the nucleic acid as it naturally occurs in the parasite is 
eliminated/Dy replacement of at least a portion of the instability motif with a preferred mammary 
tissue^s^ecific codon encoding the same amino acid as the replaced portion of the mRNA 
instability motif [and at least one codon of the natural gene is replaced by a preferred milk 
protein specific codon]. 
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5 . (Amended) The modified m oeite^ 4, wherein Tsai ii] tVr mediftlrjP^EIiTffi 16OQ/290O 

nucleic acid is capable of expressinaJ&aidt WpfeeuTata level which is at least 100% of that 
expressed by [sakhggnej i the nucleic acicTas it naturally occurs in the parasite in an in vitro or in 
v/v&lnammalian cell system. 



(Amended) A method for preparing a modified [known] nucleic acid [of] 



encoding a parasite protein or fragment thereof for expression in a mammalian cell^ comprising 
lowering the AT content of the [natural gene] nucleic acid as it naturally occurs kfihe parasite by 
replacing one or more AT^containing codons of the [natural gene] naturally ^cuning nucleic 
acid with a preferred mammary tissue- specific codon encoding the sarng^imino acid as the 
replaced codon. 

7. (Amended) A method for preparing a modified [known] nucleic acid [of] 
encoding a parasite protein or fragment thereof foj^xpression in a mammalian cell, comprising! 
eliminating at least one mRNA instability metfif present in the [gene] coding sequence of the 
nucleic acid as it naturally occurs in the^arasite by replacing at least a portion of [one or more] 
the mRNA instability motif in the^fgene] coding sequence with a preferred mammary tissue- 
specific codon encoding the^dme amino acid as the replaced [codon] portion of the mRNA 
instability motif. 

8. y{ Amended) The method of claim [5] 6 or claim 7 [ 6], further comprising replacing 
[one or] irfbre than one [codons] codon in the [natural gene] naturally occurring nucleic 

Encoding said protein] with a preferred mammary tissue- specific codon encoding the same 
lino acid as the replaced codon. 



9. (Amended) [A] Air 
according to^larrrr[5] 6 or [6] claTnT 



iitied nucleic acid prepared by a method 
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^A-^ ^ 1 0. (Amended) A method for preparing a modified [known] nucleic acid [ofy 7 *CH Center 160Q/29qq 

encoding a parasite protein or fragment thereof for expression in a mammalian cell^omprising 
the steps of: 

a) eliminating at least one mRNA instability motif present irMfie [natural gene] coding 
sequence of the nucleic acid as it naturally occurs in the paraskq said protein] by replacing [one 
or more] at least a portion of the mRNA instability [motfft] motif in the [gene] coding region 
with a preferred [milk protein] mammary tissue^ pecific codon encoding the same amino acid as 
the replaced [codon] portion of the mRNA^nstability motif ; 

b) lowering the AT [rich] cprltent of the [natural gene encoding said protein] nucleic acid 
as it naturally occurs in the parasite by replacing [one or more] at least one AT z containing 



[codons] codon of the^gene] naturally occurring nucleic acid with a [milk protein] preferred 
mammary tissuo^ pecific codon encoding the same amino acid as the replaced codon[; and 

c^dplacing one or more codon in the natural gene encoding said protein with a preferred 
mammary specific codon encoding the same amino acid as the replaced codon ], to thereby 
p/6pare a modified nucleic acid which can be expressed in a mammalian cell . 



(Amended) [ T ^^]^^^4 1 ntPf| m nr lifi nr ] nirH 1 h - \ \\ ih^jwhI by Mip i mhUhhI i r f — 




claim 1 



12. (Cancel) A modified nucleic 
said nucleic acid is a fragment of SEQ ID NO 
homologous thereto. 



13. (Cancel) A modified nucleic 
said nucleic acid is or SEQ ID NO 9 or a 
homologous thereto. 



acid of claim 1 wherein said parasite is malaria and 
ragment thereof or a sequence specifically 



acid of claim 1 wherein said parasite is malaria and 
:1 or SEQ ID NO: 9 or a sequence specifically 



14. (Cancel) A modified nucle ic acid that is a fragment of SEQ ID NO: 1 or a 
sequence specifically homologous thereto capable of being expressed in a cell culture system 
wherein the AT content of the natural ger e is lowered by replacement of one or more codons 
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with codons recognizable by said cellfculture system for coding the same amino acid as the 
replaced codon but which effectively Ibwer the overall AT content of the natural gene. 



15. (Cancel) A modified nucleic acid that is a fragment of SEQ ID NO: 1 or a 
sequence specifically homologous thereto capable of being expressed in a cell culture system 
wherein at least one mRNA instability n otif present in the natural gene coding sequence is 
eliminated by replacing one or more codons comprising said instability motif with a codon 



recognizable by said cell system which € 



ffectively eliminates said instability motif and encodes 



the same amino acid as the replaced cod m. 

1 6. (Cancel) The modified nijcleic 
the codons of the natural gene are re 



^placed 



ic acid of claim 14 or 1 5 wherein at least one or all of 
with preferred codons of said cell system. 




18. A host cell transacted or transformed with a vector of claim 1 7. 




(Amended) A transgenic no n-human anime 
"orHahTT[12] 4. 



2 1 . (Amended) A transgenic (Sxpression vector for the productioi 
animal comprising a promoter, opera^y^y^s^ciateT^h the modified nucleic acid of claim 
[12] 4, whereinsaid^rofnoter directs mammary gland expression of the protein encoded ,by said 
modifktfnucleic acid into the animal's milk. 



22. (Cancel) A modified kniwn nucleic acid of a bacterium, virus or parasite which is 
capable of being expressed in a cell sysrem the AT content of the gene is lowered by replacement 
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of one or more with a codon recogriizable by said cell system coding for the same amino acid as 
the replacement codon, but which effectively lower the overall AT rich content of the natural 
gene. \ 



23. (Amended) [A] An isolated modified [known] nucleic acid of a [bacterii 
bacterial , [virus] viral or [parasite] parasitic protein which is capable of being oxpfessed in a 
mammalian cell [system]^ wherein at least one mRNA instability [motifef motif present in the 
[gene] coding sequence of the nucleic acid as it naturally occutsHti the bacterium, virus or 
parasite is eliminated by replacing [one or rftore c^oi^6rnprising said] at least a portion of the 
instability motif with a preferred codon [recb|r}iz£W6 by said cell system which effectively 
eliminates said instability motifiaod encod€s| encoding the same amino acid as the replaced 
[codon] portion of the mRNA inst 



24. (Amended) [A] The modified nucleic acid of claim [22 or] 23 , wherein [at least 
one or all] moceihan one of the codons of the [natural gene are] nucleic acid as it naturally 
occurs in^flieb< 
system]. 



bacterium, virus or parasite is replaced with apreferred [codons] codon of [said cell 



25. A DNA vaccine comprising a modified nucleic acid according to claim 24. 



26. A DNA vaccine comprising a vector according to claim 17. 



Please add the following new claims 27-47 as follows: 



27. (New) The modified nuclei* 
naturally occurring nucleic acid is lowered 
occurring nucleic acid is elimi] 



a£ki of claim 4, whereinbo^iihe-7¥f*coritent of the 
and twjiiRNATnstability motif of the naturally 
[Cing^he same codon of the naturally occurring 



nucleic aci 



a preferred mammary tissue-specific codon. 
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28. (New) The modified nucleic acid of claim 4, wherein all of the mRNA instabili^^ 
motifs present in the naturally occurring nucleic acid are replaced by a preferred mamillary 
tissue-specific codon. 

29. (New) The modified nucleic acid oi&takrf^, wherein at least one additional codon 
other than the codon replaced to lower AT co»t€nt or \he codon replaced to eliminate an mRNA 
instability motif is replaced with a j5£sf|rred jtnammejiy tissue-specific codon. 

30. (NpwTThe modified nucleic acid of claim 4, wherein all of the codons of the 
naturalW^c^urring nucleic acid are replaced with a preferred mammary tissue-specific codon. 

_^s3 1 . (New) The method of claim 10, wherein both the AT content of the natural], 
occurring nucleic acid is lowered and the mRNA instability motif of the naturally occurring 
nucleic acid is eliminated by replacing the same codon of the naturally occurxing/ffucleic acid 
with a preferred mammary tissue-specific codon. 

32. (New) The method of claim 10, wherein all ofJh^mRNA instability motifs 
present in the naturally occurring nucleic acid are replacpd^oy a preferred mammary tissue- 
specific codon. 

33. (New) The method of chjirn 10, wherein at least one additional codon other than 
the codon replaced to lower AT coflfent or the codon replaced to eliminate an mRNA instability 
motif is replaced with a preferred mammary tissue-specific codon. 



34. (New^The method of claim 10, wherein all of the codons of the naturally 
occurring nucleic acid are replaced with a preferred mammary tissue-specific codon. 



y65. (New) The method of claim 10, wherein the modified nucleic acid is expressed by 
the fnammalian cell at a level which is at least 25% more than the naturally occurring nucleic 
acid is expressed by the same type of mammalian cell. 
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36. (New) The method of claim 10, wherein the modified nucleic acid is expressedj 
the mammalian cell at a level which is at least 50% more than the naturally occurring^nrcleic 
acid is expressed by the same type of mammalian cell. 

37. (New) The method of claini--l^/wherein the modified nucleic acid is expressed by 
the mammalian cell at^aJevel^Wliich is at least 100% more than the naturally occurring nucleic 
acid is expresSedby the same type of mammalian cell. 



38. (New) The modified nucleic acid of claim 23, wherein the preferred codon 
preferred mammary-tissue specific codon. 



39. (New) The modified nucleic acid of claim 38, wherein all ofjke mRNA instability 
f) (o motifs present in the naturally occurring nucleic acid are replaced by ^{tfeferred mammary 
tissue-specific codon. 



40. (New) The modified nucleic afcid of cla 
codon other than the codon replaced to eliminj 
preferred mammary tissue-specific coc 



38, wherein at least one additional 
J A instability motif is replaced with a 



41 . (New) The modified/micleic acid of claim 38, wherein all of the codons of the 
naturally occurring nucleic acu^tfe replaced with a preferred mammary tissue-specific codon. 

42. (NcWyf he modified nucleic acid of claim 4, further comprising a promoter which 
directs mammaj^gland expression of the protein. 



43. (New) The modified nucleic acid of claim 23, further comprising a promoter 
ich directs mammary gland expression of the protein. 



